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(57) ABSTRACT 

A stator includes a cylindrical stator core and a stator 
Winding composed of a three-phase stator Winding portion 
constructed by connecting three Winding phase portions into 
a three-phase star connection, a neutral point of the stator 
Winding being electrically connected to a recti?er for recti 
fying alternating-current output, Wherein each of strands of 
Wire constituting the three Winding phase portions is led out 
from a coil end group of the stator Winding to an outer side 
to constitute a neutral-point terrninal, each of the neutral 
point terrninals has a ?at side surface portion, and a neutral 
point joint portion of aid stator Winding is constructed by 
abutting and electrically joining the ?at side portions of the 
neutral-point terminals. 

8 Claims, 8 Drawing Sheets 
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NEUTRAL-POINT JOINT PORTION OF 
STATOR WINDING FOR AN ALTERNATOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a stator for an alternator 

driven by an internal combustion engine, for example, and 
in particular, relates to the construction of neutral-point lead 
terminals in a stator Winding of a three-phase alternator. 

2. Description of the Related Art 
FIG. 9 is a cross section shoWing a conventional alterna 

tor. 

In FIG. 9, the alternator is provided With: a case 3 
constructed from an aluminum front bracket 1 and an 
aluminum rear bracket 2; a shaft 6 rotatably mounted inside 
the case 3, a pulley 4 being fastened to a ?rst end of the shaft 
6; a Lundell-type rotor 7 fastened to the shaft 6; fans 5 
fastened to both axial ends of the rotor 7; a stator 8 fastened 
to an inner Wall of the case 3 so as to cover an outer 

circumferential side of the rotor 7; slip rings 9 fastened to a 
second end of the shaft 6 for supplying electric current to the 
rotor 7; a pair of brushes 10 Which slide in contact With the 
slip rings 9; a brush holder 11 for holding the brushes 10; a 
recti?er 12 Which is electrically connected to the stator 8 to 
convert alternating current generated in a stator Winding 16 
of the stator 8 into direct current; a heat sink 17 ?tted onto 
the brush holder 11; and a regulator 18 mounted on the heat 
sink 17 for adjusting the output voltage generated in the 
stator 8. 

The rotor 7 is composed of a rotor Winding 13 for 
generating magnetic ?ux on passage of electric current, and 
a pair of pole cores 20 and 21 disposed so as to cover the 
rotor Winding 13, magnetic poles being formed in the pole 
cores 20 and 21 by magnetic ?ux generated in the rotor 
Winding 13. The pair of pole cores 20 and 21 are made of 
iron, each has a number of claW-shaped magnetic poles 22 
and 23 disposed on an outer circumferential perimeter at 
even pitch in a circumferential direction so as to project 
axially, and the pole cores 20 and 21 are fastened to the shaft 
6 facing each other such that the claW-shaped magnetic 
poles 22 and 23 intermesh. 

The stator 8 is provided With a stator core 15, and a stator 
coil 16 Which generates alternating current due to changes in 
magnetic ?ux produced by the rotor Winding 13 accompa 
nying the rotation of rotor 7 Wound to the stator core 15. 

In the automotive alternator constructed in this manner, 
electric current is supplied from a battery (not shoWn) 
through the brushes 10 and the slip rings 9 to the rotor 
Winding 13, generating magnetic ?ux. The claW-shaped 
magnetic poles 22 of the pole core 20 are magnetiZed With 
north-seeking (N) poles by this magnetic ?ux, and the 
claW-shaped magnetic poles 23 of the pole core 21 are 
magnetiZed With south-seeking (S) poles. At the same time, 
rotational torque from the engine is transmitted through the 
belt and the pulley 4 to the shaft 6, rotating the rotor 7. Thus, 
a rotating magnetic ?eld is applied to the stator Winding 16, 
generating electromotive force in the stator coil 16. This 
alternating electromotive force passes through the recti?er 
12 and is converted into direct current, the output thereof 
being adjusted by the regulator 18, and the battery being 
recharged. 

The stator Winding 16 of the stator 8 is generally a 
three-phase star connection, and the construction of the 
neutral-point connections therein is as shoWn in Japanese 
Patent Publication No. HEI 7-32555, for example. 
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2 
In other Words, as shoWn in FIG. 10, three Winding phase 

portions are formed by Winding strands of Wire 24 into the 
stator core 15 for a required number of turns, the strands of 
Wire 24 being composed of conducting Wires having a 
circular cross section, and neutral-point terminals 25 of the 
three Winding phase portions are led out from a coil end 
group, the three led-out neutral-point terminals 25 being 
brought together in one place and connected together by 
tWisting. Then, as shoWn in FIG. 11, the three tWisted 
neutral-point terminals 25 are fastened and integrated by 
soldering to form a neutral-point joint portion 27 Which is a 
joint portion joining the three neutral-point terminals 25. In 
addition, although not shoWn, a neutral-point lead portion is 
disposed on the neutral-point joint portion 27. 

Then, the neutral-point lead portion extending outWards 
from the neutral-point joint portion 27 extends outWards 
from the stator core 15 together With output terminals 
(output Wires) 29 of each of the Winding phase portions, and 
the neutral-point lead portion and the output terminals 29 are 
fastened by means of crimping to a terminal on a circuit 
board 12a in the recti?er 12 and are electrically connected 
by soldering, respectively. Thus, an alternator is provided in 
Which output can be increased When the alternator is rotating 
at high speed by adding neutral-point voltage to the direct 
current output. 

The neutral-point joint portion 27 is fastened and inte 
grated by soldering the three neutral-point terminals 25, but 
in cases Where the stator Winding is constituted by tWo sets 
of the three Winding phase portions, the neutral-point joint 
portion may be constructed by bringing six neutral-point 
terminals together in one place, connecting them by tWisting 
them together, and fastening and integrating them by sol 
dering. 

It is desirable that the neutral-point lead portion and the 
output Wires 29 extend outWards from the stator core 15 
parallel to the axial direction to facilitate connection to the 
circuit board 12a. 

Furthermore, because the neutral-point terminals 25 are 
led around, brought together in one place and soldered, there 
are cases When excessive leading around of the neutral-point 
terminals 25 occurs due to the relative positions of the slots 
in Which the neutral-point terminals 25 are housed. Because 
the long lead-around of the neutral-point terminals 25 gives 
rise to problems such as bringing about an increase in the 
amount of conducting Wire, Which is a heat-generating body, 
in other Words, an increase in the amount of heat generated 
and an increase in electrical resistance, reducing poWer 
generating efficiency, or giving rise to breakage of the 
Winding and interference With other parts due to vibration 
When the alternator is mounted to a vehicle, it is desirable to 
make the lead-around of the neutral-point terminals 25 as 
short as possible. 

In order to suppress vibration of the neutral-point joint 
portions 27 and the neutral-point lead portions in the pres 
ence of vibration When the alternator is mounted to the 
vehicle, measures have been taken to secure the lead-around 
portions of the neutral-point terminals 25 by binding them to 
the coil ends using tie-shaped bodies passing through coil 
end apex portions, or applying varnish to ?x them to the coil 
ends. HoWever, When the lead-around portions are secured 
to the coil ends using tie-shaped bodies, the tie-shaped 
bodies must be passed betWeen the narroW spaces betWeen 
the strands of Wire on the coil end apex portions, decreasing 
Work ef?ciency, and When the lead-around portions are 
secured to the coil ends by applying varnish, it is dif?cult to 
obtain a sufficient degree of securing strength With a loW 
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viscosity varnish because the lead-around portions and the 
coil ends are separated by a predetermined spacing, and 
improvements have been called for. 

In the neutral-point joint portions 27 in a stator Winding 
16 constructed in this manner, because a number of neutral 
point terminals 25 are gathered together in one place and 
tWisted together into a bundle then fastened and integrated 
by soldering, the solder 26 cannot enter betWeen the tWisted 
neutral-point terminals 25, and a cavity A is formed in a 
central portion, as shoWn in FIG. 12, and one problem has 
been that suf?cient joint strength cannot be achieved, mak 
ing it dif?cult to ensure reliability. 

Because a number of neutral-point terminals 25 are sol 
dered together, another problem has been that a high capac 
ity jig is needed and it is necessary to heat the joint portions 
sufficiently, making the soldering process time-consuming 
and costly. 

Because a number of neutral-point terminals 25 are gath 
ered together and tWisted, yet another problem has been that 
Workability is poor. 

In order to eliminate the intricate operation of gathering 
and tWisting a number of neutral-point terminals 25 by hand, 
an improvement has been proposed in Which the neutral 
point joint portion is constructed by aligning a number of 
neutral-point terminals such that end surfaces thereof are 
positioned in the same plane and soldering these end sur 
faces together. HoWever, in that proposal, the soldered 
surface is reduced, making the joint insuf?ciently strong, 
and there has been a risk of dislodgment of the neutral-point 
joint portion occurring if it is subjected to continuous 
vibration. Thus, another problem has been that stops are 
required for integrally fastening the neutral-point terminals, 
increasing the number of Work steps and preventing costs 
from being reduced. 

SUMMARY OF THE INVENTION 

The present invention aims to solve the above problems 
and an object of the present invention is to provide a stator 
for an alternator enabling reliability to be improved and 
costs to be reduced by disposing ?at side surface portions on 
the neutral-point terminals of the strands of Wire and con 
structing the neutral-point joint portions by abutting the side 
surface portions to each other and electrically joining them 
so as to eliminate the intricate process of integrating the 
neutral-point terminals by tWisting or using stops and so as 
to easily ensure a suf?cient degree of joint strength. 

In order to achieve the above object, according to one 
aspect of the present invention, there is provided a stator for 
an alternator, the stator including: 

a cylindrical stator core formed circumferentially With a 
number of slots extending axially; and 

a stator Winding composed of a three-phase stator Winding 
portion constructed by connecting three Winding phase 
portions into a three-phase star connection, each of the 
Winding phase portions being installed in the stator core 
by sequentially inserting strands of Wire into the slots 
at predetermined intervals and a neutral point of the 
stator Winding being electrically connected to a recti?er 
for rectifying alternating-current output, Wherein 
each of the strands of Wire constituting the three 

Winding phase portions is led out from a coil end 
group of the stator Winding to an outer side to 
constitute a neutral-point terminal, 

each of the neutral-point terminals havs a ?at side 
surface portion, and 

a neutral-point joint portion of the stator Winding is 
constructed by abutting and electrically joining the 
?at side surface portions of the neutral-point termi 
nal. 
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4 
The strands of Wire may be conducting Wires having a 

rectangular cross section. 
The neutral-point terminals of the strands of Wire consti 

tuting the three Winding phase portions may include: 
a ?rst neutral-point terminal positioned centrally in a 

circumferential direction, the ?rst neutral-point termi 
nal being led axially outWards from the coil end group 
to constitute a neutral-point lead portion connected to 
the recti?er; and 

second and third neutral-point terminals positioned on 
?rst and second sides in the circumferential direction, 
each being led axially outWards from the coil end 
group, then bent, and led around to the ?rst neutral 
point terminal, 

Wherein the side surface portions at tips of the second and 
third neutral-point terminals are abutted and electri 
cally joined from the ?rst and second sides in the 
circumferential direction to the side surface portions of 
a portion of the ?rst neutral-point terminal led out from 
the coil end group. 

The stator may also include a connecting member com 
posed of a conductor having ?at side surface portions, the 
?at side surface portions of the neutral-point terminals and 
the connecting member being abutted and electrically joined 
to each other. 
The connecting member may constitute a neutral-point 

lead portion connected to the recti?er. 
At least a part of the neutral-point terminals extending 

from the coil end group to the outer side may be secured to 
the coil end group by means of an electrically-insulating 
resin portion. 
The electrical joining may be Welding. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partial perspective of a stator for an alternator 
according to Embodiment 1 of the present invention vieWed 
from a rear end; 

FIG. 2 is a cross section shoWing a construction of an 
alternator mounted With the stator according to Embodiment 
1 of the present invention; 

FIG. 3 is a rear end elevation explaining a Winding 
construction of one stator Winding phase portion in the stator 
for an alternator according to Embodiment 1 of the present 
invention; 

FIG. 4 is a circuit diagram for the stator for an alternator 
according to Embodiment 1 of the present invention; 

FIG. 5 is a partial perspective of a stator for an alternator 
according to Embodiment 2 of the present invention vieWed 
from the rear end; 

FIG. 6 is a partial perspective shoWing the vicinity of a 
neutral-point joint portion of a stator for an alternator 
according to Embodiment 3 of the present invention; 

FIG. 7 is a partial perspective shoWing the vicinity of a 
neutral-point joint portion of a stator for an alternator 
according to Embodiment 4 of the present invention; 

FIG. 8 is a partial perspective shoWing the vicinity of a 
neutral-point joint portion of a stator for an alternator 
according to Embodiment 5 of the present invention; 

FIG. 9 is a cross section shoWing a conventional alterna 

tor; 
FIG. 10 is a partial front elevation shoWing part of a stator 

for mounting in a conventional alternator; 
FIG. 11 is a partial front elevation shoWing the vicinity of 

a neutral-point joint portion of a stator for mounting in a 
conventional alternator; and 
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FIG. 12 is a cross section taken along line XII—XII in 
FIG. 11 in the direction of the arrows. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The preferred embodiments of the present invention Will 
noW be explained With reference to the draWings. 
Embodiment 1 

FIG. 1 is a partial perspective of a stator for an alternator 
according to Embodiment 1 of the present invention vieWed 
from a rear end, FIG. 2 is a cross section shoWing a 
construction of an alternator mounted With the stator accord 
ing to Embodiment 1 of the present invention, FIG. 3 is a 
rear end elevation explaining a Winding construction of one 
stator Winding phase portion in the stator for an alternator 
according to Embodiment 1 of the present invention, and 
FIG. 4 is a circuit diagram for the stator for an alternator 
according to Embodiment 1 of the present invention. 

In FIG. 1, a stator 80 includes: a cylindrical stator core 
150 formed With a number of slots 150a extending axially at 
a predetermined pitch in a circumferential direction; a stator 
Winding 160 Wound into the stator core 150; and insulators 
19 mounted inside each of the slots 150a for electrically 
insulating the stator Winding 160 from the stator core 150. 
The stator Winding 160 is provided With a number of 
Winding sub-portions in each of Which one strand of Wire 30 
is Wound into a Wave Winding so as to alternately occupy an 
inner layer and an outer layer in a slot depth direction Within 
the slots 150a at intervals of a predetermined number of 
slots, the strands of Wire folding back outside the slots 150a 
at end surfaces of the stator core 150. Furthermore, turn 
portions formed by folding the strands of Wire 30 back 
outside the slots 150a at the end surfaces of the stator core 
150 are arranged circumferentially to line up in tWo roWs 
radially, constituting front-end and rear-end coil end groups 
160a and 160b. 
NoW, in the stator core 150, ninety-six slots 150a are 

formed at even pitch so as to house ?rst and second 
three-phase stator Winding portions 161 described beloW 
such that the number of slots housing each phase portion of 
the three-phase Winding portions 161 corresponds to the 
number of magnetic poles (sixteen) in a rotor 7. 
Furthermore, a conducting Wire made of a long strand of 
copper or the like having a rectangular cross section coated 
With insulation is used for the strands of Wire 30. 

In the stator 80, each of the ?rst and second three-phase 
stator Winding portions 161 has ?rst, second, and third 
neutral-point terminals 41, 42, and 43, the ?rst neutral-point 
terminal 41 Which is positioned centrally in a circumferen 
tial direction being led out parallel to the axial direction from 
the rear-end coil end group 160b to an outer side, and the 
second and third neutral-point terminals 42 and 43 Which are 
positioned on ?rst and second sides in the circumferential 
direction each being led out parallel to the axial direction 
from the rear-end coil end group 160b to the outer side, then 
bent, led around as far as a led-out portion 41a of the ?rst 
neutral-point terminal 41 along apex portions of the rear-end 
coil end group 160b in a plane perpendicular to the axial 
direction, and then bent parallel to the axial direction. Then, 
side surface portions of bent tips 42a and 43a of the second 
and third neutral-point terminals 42 and 43 are abutted to 
?rst and second side surface portions of the led-out portion 
41a of the ?rst neutral-point terminal 41 from the ?rst and 
second sides, and electrically connected and integrated by 
tungsten-inert gas (TIG) Welding, for example. Thus, a 
neutral-point joint portion 44 is constituted by the ?rst, 
second, and third neutral-point terminals 41, 42, and 43. 
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Furthermore, the ?rst neutral-point terminal 41 extends 
outWards parallel to the axial direction from the neutral 
point joint portion 44, and the extended portion thereof 
constitutes a neutral-point lead portion 45. 

Moreover, the neutral-point joint portion 44 and the 
neutral-point lead portion 45 of only the ?rst three-phase 
stator Winding portion 161 are shoWn in FIG. 1, but in reality 
there is also a neutral-point joint portion and a neutral-point 
lead portion for the second three-phase stator Winding 
portion 161. Furthermore, output Wires are omitted from 
FIG. 1. 

Furthermore, the insulation coating is stripped from the 
abutted side surface portions of the tips 42a and 43a of the 
second and third neutral-point terminals 42 and 43. 
Similarly, the insulation coating is also stripped from the 
abutted side surface portions of the led-out portion 41aof the 
?rst neutral-point terminal 41. 
The stator 80 constructed in this manner is mounted to an 

alternator as shoWn in FIG. 2, and the neutral-point lead 
portions 45 of the ?rst and second three-phase stator Wind 
ing portions 161 constituting the stator Winding 160 are led 
out parallel to the axial direction from the stator core 150 
together With output Wires (not shoWn), are fastened by 
means of crimping to terminals of circuit boards 12a of 
recti?ers 12, and are electrically connected by soldering. 
Thus, an alternator is provided in Which output can be 
increased When the alternator is rotating at high speed by 
adding neutral-point voltage to the direct current output. 

Moreover, except for the fact that the stator 80 is used 
instead of the stator 8, this alternator is constructed similarly 
to the conventional alternator shoWn in FIG. 9. 

Next, the Winding construction of one stator Winding 
phase group 162 served as a Winding phase portion Will be 
explained in detail With reference to FIG. 3. Moreover, in the 
diagram, the rear-end Wiring is indicated by solid lines and 
the front-end Wiring is indicated by broken lines. 
One stator Winding phase group 162 is constituted by ?rst 

to fourth Winding sub-portions 31 to 34 each formed from 
one strand of Wire 30. The ?rst Winding sub-portion 31 is 
constructed by Winding one strand of Wire 30 into a Wave 
Winding in every sixth slot from Slot Numbers 1 to 91 so as 
to alternately occupy a ?rst position from an inner circum 
ferential side (hereinafter called the ?rst address) and a 
second position from the inner circumferential side 
(hereinafter called the second address) inside the slots 150a. 
The second Winding sub-portion 32 is constructed by Wind 
ing a strand of Wire 30 into a Wave Winding in every sixth 
slot from Slot Numbers 1 to 91 so as to alternately occupy 
the second address and the ?rst address inside the slots 150a. 
The third Winding sub-portion 33 is constructed by Winding 
a strand of Wire 30 into a Wave Winding in every sixth slot 
from Slot Numbers 1 to 91 so as to alternately occupy a third 
position from the inner circumferential side (hereinafter 
called the third address) and a fourth position from the inner 
circumferential side (hereinafter called the fourth address) 
inside the slots 150a. The fourth Winding sub-portion 34 is 
constructed by Winding a strand of Wire 30 into a Wave 
Winding in every sixth slot from Slot Numbers 1 to 91 so as 
to alternately occupy the fourth address and the third address 
inside the slots 150a. Thus, four strands of Wire 30 are 
arranged to line up in one roW Within each of the slots 150a 
With the longitudinal direction of the rectangular cross 
sections thereof aligned in a radial direction. 
At the front end of the stator core 150, a ?rst end portion 

31a of the ?rst Winding sub-portion 31 extending outWards 
from Slot Number 1 and a second end portion 33b of the 
third Winding sub-portion 33 extending outWards from Slot 
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Number 91 are joined, and in addition, a ?rst end portion 
33a of the third Winding sub-portion 33 extending outwards 
from Slot Number 1 and a second end portion 31b of the ?rst 
Winding sub-portion 31 extending outWards from Slot Num 
ber 91 are joined to form a Winding portion having tWo turns. 

At the rear end of the stator core 150, a ?rst end portion 
32a of the second Winding sub-portion 32 extending out 
Wards from Slot Number 1 and a second end portion 34b of 
the fourth Winding sub-portion 34 extending outWards from 
Slot Number 91 are joined, and in addition, a ?rst end 
portion 34a of the fourth Winding sub-portion 34 extending 
outWards from Slot Number 1 and a second end portion 32b 
of the second Winding sub-portion 32 extending outWards 
from Slot Number 91 are joined to form a Winding portion 
having tWo turns. 

In addition, a portion of the strand of Wire 30 of the third 
Winding sub-portion 33 extending outWards at the rear end 
of the stator core 150 from Slot Numbers 61 and 67 is cut, 
and a portion of the strand of Wire 30 of the fourth Winding 
sub-portion 34 extending outWards at the rear end of the 
stator core 150 from Slot Numbers 67 and 73 is also cut. A 
?rst cut end 33c of the third Winding sub-portion 33 and a 
?rst cut end 34c of the fourth Winding sub-portion 34 are 
joined to form one stator Winding phase group 162 having 
four turns connecting the ?rst to fourth Winding sub-portions 
31 to 34 in series. 

Moreover, a second cut end 33d of the third Winding 
sub-portion 33 and a second cut end 34d of the fourth 
Winding sub-portion 34 become a neutral-point (N) and an 
output Wire (O), respectively. 
A total of six stator Winding phase groups 162 are 

similarly formed by offsetting the slots 150a into Which the 
strands of Wire 30 are Wound by one slot at a time. 

Here, three of the second cut ends 33d of the third Winding 
sub-portions 33 constituting three stator Winding phase 
groups 162 correspond to the above-mentioned ?rst, second, 
and third neutral-point terminals 41, 42, and 43. 
Of the three second cut ends 33d, a ?rst second cut end 

33d Which is positioned centrally in a circumferential direc 
tion is led out parallel to the axial direction from the rear-end 
coil end group 160b to an outer side. Second and third 
second cut ends 33d Which are positioned on the ?rst and 
second sides in a circumferential direction are each led out 
parallel to the axial direction from the rear-end coil end 
group 160b to the outer side, then bent, led around as far as 
a led-out portion of the ?rst second cut end 33d along apex 
portions of the rear-end coil end group 160b in a plane 
perpendicular to the axial direction, and then bent parallel to 
the axial direction. Then, side surface portions of bent tips 
of the second and third second cut ends 33d are abutted to 
?rst and second side surface portions of the led-out portion 
of the ?rst second cut ends 33d from the ?rst and second 
sides, and the abutted portions of the ?rst, second, and third 
second cut ends 33d are held in a clamping jig (not shoWn). 
Then, electrodes (not shoWn) are brought close to the 
abutted portions, and an arc is generated betWeen the elec 
trodes and the abutted portions, fusing and joining the 
second cut ends 33a' to each other. In other Words, a 
neutral-point joint portion is formed by fusing and joining 
the second cut ends 33 to each other by TIG Welding. Thus, 
the ?rst three-phase stator Winding portion 161 is obtained 
by forming three stator Winding phase groups 162 into a star 
connection. The second three-phase stator Winding portion 
161 is similarly obtained by forming the remaining three 
stator Winding phase groups 162 into a star connection. 
Then, the ?rst second cut ends 33d Which are positioned 
centrally in a circumferential direction in the ?rst and second 

10 

15 

25 

35 

45 

55 

65 

8 
three-phase stator Winding portions 161 are extended out 
Wards parallel to the axial direction to become neutral-point 
lead portions, and are connected to the recti?ers 12. 

Thus, as shoWn in FIG. 4, the ?rst and second three-phase 
stator Winding portions 161 are formed by forming three 
each of the stator Winding phase groups 162 into each of tWo 
star connections, each of the three-phase stator Winding 
portions 161 being connected to its oWn recti?er 12. The 
direct current output from the recti?ers 12 is connected in 
parallel and combined. 

According to Embodiment 1, because the neutral-point 
joint portions 44 are constructed by abutting the ?at side 
surface portions of the tips 42a and 43a of the second and 
third neutral-point terminals 42 and 43 on the ?rst and 
second sides in a circumferential direction to the ?at ?rst and 
second side surface portions of the led-out portion 41a of the 
?rst neutral-point terminal 41 positioned centrally in the 
circumferential direction, the joint portions of the ?rst, 
second, and third neutral-point terminals 41, 42, and 43 are 
abutted in a reliable state of surface contact, enabling stable 
joining to be performed. Thus, the joint strength of the 
neutral-point joint portions 44 is sufficiently strong to pre 
vent joint dislodgment of the neutral-point joint portions 44, 
enabling reliability to be improved. Furthermore, even if the 
neutral-point joint portions 44 are subjected to vibration 
When mounted to a vehicle, the occurrence of joint dislodg 
ment is suppressed, improving reliability from this point of 
vieW also. In addition, the high-capacity jig and the process 
of suf?ciently heating the joint portions Which Was neces 
sary When the neutral-point joint portions Were formed by 
soldering is no longer necessary, enabling the joining pro 
cess to be carried out in a short time at loW cost. 

Furthermore, because it is not necessary to gather and tWist 
the neutral-point terminals by hand, the joining operation is 
considerably improved. 

Furthermore, because excessive leading around and tWist 
ing is no longer required, the amount of lead-around of the 
second and third neutral-point terminals 42 and 43 is 
reduced. Thus, increases in the amount of conducting Wire, 
Which is a heat generating body, are suppressed, in other 
Words, increases in the amount of heat generated and in 
electrical resistance are suppressed, enabling drops in the 
poWer-generating efficiency to be suppressed, and enabling 
the prevention of breakages of the Winding and interference 
With other parts due to vibration When the alternator is 
mounted to the vehicle. Furthermore, because vibration 
resistance is improved in proportion to the reduction in the 
amount of lead-around of the second and third neutral-point 
terminals 42 and 43, it is no longer necessary to secure the 
second and third neutral-point terminals 42 and 43 to the 
rear-end coil end group 160b using tie-shaped bodies or to 
secure the ?rst, second, and third neutral-point terminals 41, 
42, and 43 to each other using stops. 

Furthermore, because the ?rst, second, and third neutral 
point terminals 41, 42, and 43 are joined using electrical 
joining such as TIG Welding, it is no longer necessary to use 
solder containing harmful substances such as lead, making 
the present invention effective from the point of vieW of 
environmental protection as Well. 

Because conducting Wires having a rectangular cross 
section are used for the strands of Wire 30, ?at side surface 
portions are already formed on the ?rst, second, and third 
neutral-point terminals 41, 42, and 43. Thus, abutting in a 
surface contact state can be achieved simply by abutting any 
side surface portions of the ?rst, second, and third neutral 
point terminals 41, 42, and 43, simplifying the process of 
joining the neutral-point joint portions 44. 
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Because the neutral-point lead portions 45 are constructed 
by leading the ?rst neutral-point terminals 41, Which are 
positioned centrally in a circumferential direction, out from 
the neutral-point joint portions 44, there is no need to 
dispose neutral-point lead portions separately. 
Embodiment 2 

FIG. 5 is a partial perspective of a stator for an alternator 
according to Embodiment 2 of the present invention vieWed 
from the rear end. 

In FIG. 5, lead-around portions 42b and 43b of the second 
and third neutral-point terminals 42 and 43 and the neutral 
point joint portions 44 are fastened to the apeX portions of 
the rear-end coil end group 160b by an electrically 
insulating resin portion 39 of epoXy resin or the like. 

Moreover, the rest of the construction is constructed 
similarly to Embodiment 1. 

According to Embodiment 2, because the lead-around 
portions 42b and 43b of the second and third neutral-point 
terminals 42 and 43 and the neutral-point joint portions 44 
are fastened to the apeX portions of the rear-end coil end 
group 160b by an electrically-insulating resin portion 39 of 
epoXy resin or the like, the occurrence of joint dislodgment 
is suppressed even if the neutral-point joint portions 44 are 
subjected to vibration When mounted to the vehicle, improv 
ing reliability signi?cantly. 

Moreover, in Embodiment 2 above, the electrically 
insulating resin portion 39 is disposed so as to fasten the 
lead-around portions 42b and 43b and the neutral-point joint 
portions 44 to the rear-end coil end group 160b, but the 
electrically-insulating resin portion 39 may be disposed so 
as to fasten a part of the lead-around portions 42b and 43b 
to the rear-end coil end group 160b, or it may be disposed 
so as to fasten only the neutral-point joint portions 44 to the 
rear-end coil end group 16%. 
Embodiment 3 

FIG. 6 is a partial perspective shoWing the vicinity of a 
neutral-point joint portion in a stator for an alternator 
according to Embodiment 3 of the present invention. 

In FIG. 6, ?rst, second, and third neutral-point terminals 
46, 47, and 48 of a three-phase stator Winding portion are 
each led out parallel to the aXial direction from the rear-end 
coil end group to an outer side, are then bent, and led around 
to a ?rst side in a circumferential direction along apeX 
portions of the rear-end coil end group. Then, the ?rst, 
second, and third neutral-point terminals 46, 47, and 48 are 
stacked aXially With ?at side surface portions abutted to each 
other in the vicinity of the position Where the third neutral 
point terminal 48 positioned on the ?rst side in the circum 
ferential direction is led out from the rear-end coil end group 
160b. Furthermore, a neutral-point lead portion 45A is 
constructed by additionally bending the third neutral-point 
terminal 48 parallel to the aXial direction. 

Then, the abutted portions of the neutral-point terminals 
46, 47, and 48 are held doWn from an aXially outer side using 
a jig (not shoWn), electrodes (not shoWn) are brought close, 
and an arc is generated betWeen the electrodes and the 
abutted portions, fusing and joining the neutral-point termi 
nals 46, 47, and 48 to each other to form a neutral-point joint 
portion 44A. 

Moreover, the rest of the construction is constructed 
similarly to Embodiment 1. 

Consequently, because the ?at side surface portions of the 
?rst, second, and third neutral-point terminals 46, 47, and 48 
are abutted to each other and TIG Welded, similar effects to 
those of Embodiment 1 can also be obtained in Embodiment 
3. 

Furthermore, according to Embodiment 3, because the 
neutral-point terminals 46, 47, and 48 are stacked aXially at 

10 

15 

25 

35 

45 

55 

65 

10 
the abutted portions, the abutted portions can be held doWn 
from an aXially outer side using the jig and TIG Welded. 
Thus, a clamping jig in Which the abutted portions are 
clamped is no longer necessary, improving Workability. 
Embodiment 4 

FIG. 7 is a partial perspective shoWing the vicinity of a 
neutral-point joint portion of a stator for an alternator 
according to Embodiment 4 of the present invention. 

In FIG. 7, ?rst, second, and third neutral-point terminals 
49, 50, and 51 of a three-phase stator Winding portion are 
each led out parallel to the aXial direction from the rear-end 
coil end group to an outer side. Then the ?rst and second 
neutral-point terminals 49 and 50 are each bent, and led 
around to a ?rst side in a circumferential direction along 
apeX portions of the rear-end coil end group, and are then 
bent parallel to the aXial direction in the vicinity of the 
position Where the third neutral-point terminal 51 positioned 
on the ?rst side in the circumferential direction is led out 
from the rear-end coil end group. Then, bent tip portions 49a 
and 50a of the ?rst and second neutral-point terminals 49 
and 50 and a tip portion 51a of the third neutral-point 
terminal 51 led out from the rear-end coil end group are 
stacked in a circumferential direction, and ?at side surface 
portions thereof are abutted to each other. In addition, a ?at 
side surface portion of a ?rst end of a connecting member 52 
composed of a conductor having a rectangular cross section 
formed into a U shape is abutted to the tip portion 51a of the 
third neutral-point terminal 51 from the ?rst side in the 
circumferential direction. Furthermore, a second end of the 
connecting member 52 eXtends further outWards parallel to 
the aXial direction to constitute a neutral-point lead portion 
45B. 

Then, the abutted portions of the neutral-point terminals 
49, 50, and 51 and the connecting member 52 are held in a 
clamping jig (not shoWn), electrodes (not shoWn) are 
brought close, and an arc is generated betWeen the electrodes 
and the abutted portions, fusing and joining the neutral-point 
terminals 49, 50, and 51 and the connecting member 52 to 
each other to form a neutral-point joint portion 44B. 

Moreover, the rest of the construction is constructed 
similarly to Embodiment 1. 

Consequently, because the ?at side surface portions of the 
?rst, second, and third neutral-point terminals 49, 50, and 51 
and the connecting member 52 are abutted to each other and 
TIG Welded, similar effects to those in Embodiment 1 can 
also be obtained in Embodiment 4. 
NoW, When automation of the joining operation is being 

considered, it becomes important to move the Welding jig 
parallel to the aXis of the stator core and place it close to the 
Weld portion. According to Embodiment 4, because the side 
surface portions of the tip portions of the neutral-point 
terminals, 49, 50, and 51 and the connecting member 52 are 
abutted to each other by stacking them in a circumferential 
direction, there is an open space aXially outside the abutted 
portions and there are no obstacles to the aXial movement of 
the Welding jig, making it suitable for mass production. 
Embodiment 5 

FIG. 8 is a partial perspective shoWing the vicinity of a 
neutral-point joint portion of a stator for an alternator 
according to Embodiment 5 of the present invention. 

In FIG. 8, three neutral-point terminals 53, 54, and 55 of 
a three-phase stator Winding portion are each led out parallel 
to the aXial direction from the rear-end coil end group to an 
outer side by a predetermined length. Then, a connecting 
member 56 composed of a conductor having a rectangular 
cross section is disposed so as to eXtend in a circumferential 
direction along the apeX portions of the rear-end coil end 
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group, and ?at side surface portions at a ?rst end of the 
connecting member 56 are abutted to tip portions 53a, 54a, 
and 55a of each of the three neutral-point terminals 53, 54, 
and 55 from a ?rst side in a radial direction. In addition, a 
second end of the connecting member 56 extends outWards 
parallel to the axial direction to constitute a neutral-point 
lead portion 45C. 

Then, the abutted portions of the neutral-point terminals 
53, 54, and 55 and the connecting member 56 are held in a 
clamping jig (not shoWn), electrodes (not shoWn) are 
brought close, and an arc is generated betWeen the electrodes 
and each of the abutted portions, fusing and joining the 
neutral-point terminals 53, 54, and 55 to the connecting 
member 52 in sequence to form a neutral-point joint portion 
44C. 

Moreover, the rest of the construction is constructed 
similarly to Embodiment 1. 

Consequently, because the ?at side surface portions of the 
three neutral-point terminals 53, 54, and 55 and the con 
necting member 56 are abutted to each other and TIG 
Welded, similar effects to those in Embodiment 1 can also be 
obtained in Embodiment 5. 

According to Embodiment 5, the length of the neutral 
point terminals 53, 54, and 55 led out from the coil end 
group can be made uniform, simplifying the joining opera 
tion and reducing damage to the Winding during joining. 

Because the neutral-point terminals 53, 54, and 55 and the 
connecting member 56 are Welded tWo at a time, the Weld 
portion becomes compact, providing a neutral-point joint 
portion 44C that is highly reliable electrically as Well. 

Because the length of the neutral-point terminals 53, 54, 
and 55 led out from the coil end group can be shortened, 
resistance to vibration in the neutral-point joint portion 44C 
is increased, improving reliability, and interference betWeen 
the neutral-point joint portion 44C and the circuit boards 12a 
disposed facing the stator can be avoided, increasing the 
degree of planning freedom. 

Because the neutral-point lead portion 45C is constituted 
by a separate member from the neutral-point terminals, in 
other Words, by the connecting member 56, it is not 
restricted to the dimensions, shape, or material of the strands 
of Wire 30 in the stator Winding, but can be constructed With 
any dimension, shape, or material. Thus, by selecting the 
dimension, shape, and material of the connecting member 56 
so as to have great strength, the strength of the neutral-point 
joint portion 44C can be increased. Furthermore, the posi 
tion of the neutral-point lead portion 45C can also be set 
arbitrarily to match that of the circuit board 12a, improving 
assembly. 

Here, When the neutral-point joint portion 44C is to be 
secured to the rear-end coil end by an electrically-insulating 
resin portion, because the length of the neutral-point termi 
nals 53, 54, and 55 led out from the coil end group can be 
shortened, only a small quantity of electrically-insulating 
resin is required, enabling costs to be reduced. 

Moreover, in each of the above embodiments, conducting 
Wires having a rectangular cross section are used for the 
strands of Wire 30, but the strands of Wire are not limited to 
conducting Wires having a rectangular cross section, and 
conducting Wires having a circular cross section may be 
used. In that case, the portion of the conductor constituting 
the neutral-point joint portion may be deformed so as to have 
?at side surface portions. 

Furthermore, in each of the above embodiments, the stator 
Winding 160 used includes a number of Winding sub 
portions in each of Which one strand of Wire 30 is Wound into 
a Wave Winding so as to alternately occupy an inner layer 
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and an outer layer in a slot depth direction Within the slots 
150a at intervals of a predetermined number of slots, the 
strands of Wire folding back outside the slots 150a at axial 
end surfaces of the stator core 150, but the present invention 
is not restricted to a stator Winding 160 constructed in this 
manner, and a stator Winding Which is constructed using coil 
segments formed into a general U shape for the strands of 
Wire may be used by inserting the coil segments sequentially 
into the slots and joining together end portions of the coil 
segments extending outWards from the slots. 

Furthermore, in each of the above embodiments, the 
neutral-point joint portions are explained as being disposed 
at the rear end of the stator, but if the recti?ers 12 are 
disposed at the front end, the neutral-point joint portions Will 
also be disposed at the front end of the stator. 
The present invention is constructed in the above manner 

and exhibits the effects described beloW. 
According to one aspect of the present invention, there is 

provided a stator for an alternator, the stator including: 

a cylindrical stator core formed circumferentially With a 
number of slots extending axially; and 

a stator Winding composed of a three-phase stator Winding 
portion constructed by connecting three Winding phase 
portions into a three-phase star connection, each of the 
Winding phase portions being installed in the stator core 
by sequentially inserting strands of Wire into the slots 
at predetermined intervals and a neutral point of the 
stator Winding being electrically connected to a recti?er 
for rectifying alternating-current output, Wherein 
each of the strands of Wire constituting the three 

Winding phase portions is led out from a coil end 
group of the stator Winding to an outer side to 
constitute a neutral-point terminal, 

each of the neutral-point terminals has a ?at side 
surface portion, 

a neutral-point joint portion of the stator Winding is 
constructed by abutting and electrically joining the 
?at side surface portions of the neutral-point 
terminals, Whereby the intricate process of integrat 
ing the neutral-point terminals by tWisting or using 
stops is no longer required and suf?cient joint 
strength can be ensured simply, enabling the provi 
sion of a stator for an alternator enabling reliability 
to be improved and costs to be reduced. 

The strands of Wire may be conducting Wires having a 
rectangular cross section, making the process of forming ?at 
side surface portions in the abutted portions of the neutral 
point terminals unnecessary, thereby improving Workability. 

The neutral-point terminals of the strands of Wire consti 
tuting the three Winding phase portions may include: 

a ?rst neutral-point terminal positioned centrally in a 
circumferential direction, the ?rst neutral-point termi 
nal being led axially outWards from the coil end group 
to constitute a neutral-point lead portion connected to 
the recti?er; and 

second and third neutral-point terminals positioned on 
?rst and second sides in the circumferential direction, 
each being led axially outWards from the coil end 
group, then bent, and led around to the ?rst neutral 
point terminal, 

Wherein the side surface portions at tips of the second and 
third neutral-point terminals are abutted and electri 
cally joined from the ?rst and second sides in the 
circumferential direction to the side surface portions of 
a portion of the ?rst neutral-point terminal led out from 
the coil end group, reducing the amount of lead-around 
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of the neutral-point terminals, increasing vibration 
resistance, thereby improving reliability. 

The stator may also include a connecting member com 
posed of a conductor having ?at side surface portions, the 
?at side surface portions of the neutral-point terminals and 
the connecting member being abutted and electrically joined 
to each other, increasing joint strength in the neutral-point 
joint portion, thereby improving reliability. 

The connecting member may constitute a neutral-point 
lead portion connected to the recti?er, enabling the strength 
of the neutral-point joint portion to be increased by selecting 
the connecting material, and enabling the position of the 
neutral-point lead portion to be set arbitrarily to match that 
of the circuit board, thereby improving assembly. 
At least a part of the neutral-point terminals extending 

from the coil end group to the outer side may be secured to 
the coil end group by means of an electrically-insulating 
resin portion, increasing the vibration resistance of the 
neutral-point joint portion, thereby improving reliability. 

The electrical joining may be Welding, eliminating the use 
of solders containing harmful substances, Which is effective 
from the point of vieW of environmental protection. 
What is claimed is: 
1. A stator for an alternator, said stator comprising: 

a cylindrical stator core formed circumferentially With a 
number of slots extending axially; and 

a stator Winding composed of a three-phase stator Winding 
portion constructed by connecting three Winding phase 
portions into a three-phase star connection, each of said 
Winding phase portions being installed in said stator 
core by sequentially inserting strands of Wire into said 
slots at predetermined intervals and a neutral point of 
said stator Winding being electrically connected to a 
recti?er for rectifying alternating-current output, 
Wherein each of said strands of Wire constituting said 
three Winding phase portions is led out from a coil end 
group of said stator Winding to an outer side to con 
stitute a neutral-point terminal, and each of said 
neutral-point terminals has a ?at side surface portion; 
and 

a connecting member including a conductor having ?at 
side surface portions, said ?at side surface portions of 
said neutral-point terminals and said connecting mem 
ber being abutted and electrically joined to each other 
to form a neutral-point joint portion of said stator 
Winding. 

2. The stator for an alternator according to claim 1 
Wherein said strands of Wire are conducting Wires having a 
rectangular cross section. 

3. The stator for an alternator according to claim 1 
Wherein said connecting member constitutes a neutral-point 
lead portion connected to said recti?er. 

4. The stator for an alternator according to claim 1 
Wherein at least a part of said neutral-point terminals extend 
ing from said coil end group to said outer side is secured to 
said coil end group by means of an electrically-insulating 
resin portion. 

5. The stator for an alternator according to claim 1 
Wherein said electrical joining is welding. 
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6. The stator for an alternator according to claim 1, 

Wherein said neutral-point terminals comprise ?rst, second 
and third neutral point terminals including tip portions 
extending in the axial direction, 

said connecting member includes ?rst and second por 
tions extending in the axial direction, and a third 
portion disposed betWeen said ?rst and second portions 
and extending the in circumferential direction, 

said side surface portions of said tip portions of said ?rst, 
second and third neutral-point terminals and said ?rst 
portion of said connecting member being abutted and 
electrically joined to form said neutral-point joint por 
tion. 

7. The stator for an alternator according to claim 1, 
Wherein said connecting member extends in a circumferen 
tial direction along apex portions of said coil end group, said 
?at side surface portions of said neutral-point terminals 
being abutted and electrically joined to one of said ?at side 
surface portions of said connecting member to form said 
neutral-point joint portion of said stator Winding. 

8. A stator for an alternator, said stator comprising: 
a cylindrical stator core formed circumferentially With a 
number of slots extending axially; and 

a stator Winding composed of a three-phase stator Winding 
portion constructed by connecting three Winding phase 
portions into a three-phase star connection, each of said 
Winding phase portions being installed in said stator 
core by sequentially inserting strands of Wire into said 
slots at predetermined intervals and a neutral point of 
said stator Winding being electrically connected to a 
recti?er for rectifying alternating-current output, 
Wherein 
each of said strands of Wire constituting said three 

Winding phase portions is led out from a coil end 
group of said stator Winding to an outer side to 
constitute a neutral-point terminal, 

each of said neutral-point terminals has a ?at side 
surface portion, 

said neutral-point terminals of said strands of Wire 
constituting said three Winding phase portions com 
prise ?rst, second and third neutral-point terminals, 
each extending axially outWards from said coil end 
group and then being bent so as to extend in the 
circumferential direction along apex portions of said 
coil end group With said ?rst, second and third 
neutral-point terminals being stacked in the axial 
direction, 

said side surface portions of said ?rst, second and third 
neutral-point terminals being abutted and electrically 
joined Where said ?rst, second and third neutral 
point terminals are stacked in the axial direction to 
form a neutral-point joint portion of said stator 
Winding, and 

said third neutral-point terminal further extending in 
the circumferential direction from said neutral-point 
joint portion to constitute a neutral-point lead portion 
connected to said recti?er. 


